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HO* 

[|f#«6] BtffB^- h*»l«M<Z>/^»K#S i 0 2 , Si 3 N 4 , Ta 2 
0 5 , Zr0 2 , Hf0 2 , A1 2 0 3 , La 2 Og, Ti0 2 , Y 2 Og, BST & % 
yWlrtWJ*' *hP>^A; (Ba, Sr) TiOg) ) , Pr 2 0 3 , G d 

[«^7] f&iWMtf*^ 3lic^av~X (^flteMft^ft) &^tf 

[i^io] «rMmffimffl<z>AK<»«t^s i, c, o, f, n, h 



i 
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#2 Q 0 2 — 0 9 7 9 2 1 



[0 0 0 1] 
[0 0 0 2] 

iz-mm k m< m.m nmx% & z. z x umw <d&%kd fe&iz. ^m^mm . ( 

device, jCri4M&m*mKll'iXWm-?Z>. 
[0 0 0 3] 

[0 0 0 4] 

©maws, fe*rjfi«ttiBfls©s»K:fl5^, y-*«*©/sn?) £*m 

fc> v>t>^^n.tf^a?x^ (WefcJfiT?*** hy-^lcH^Sft^A 
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[0 0 0 5] 

-bmmmnvTm^bnx^&i/v^ymitm (sio 2 ) &@pg (i~2i 

[0 0 0 6] 

«-fb T fiM fcfiJB £ & o T V * 5 o 

[0 0 0 7] 

y 3>L S I©«»fb«:$I#LTV^ h'J-^iimtt, $B5l*:fr%*&* 

mos h^>^x^©^- h v-^mm^mm^-fiz y^>*j*zv> 

[0 0 0 8] 
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oNomm tfmmzfrx^ztf. (Hig 
h-k) ^tj:t>t>s io 2 m^v^mmm<D^um^m^t=.^f-hmm 

aiJ?T*$)5EOT (Equivalent Oxide Thickness) £ (mM&lK) ^<*t%>Z. 

#Mi5l^£bT##oTV^ D 
[0 0 0 9] 

fl5&Cf^£*l-£> P VD (Physical Vapor Deposition) J S>||&HJ&£#Iffi bfcifcC 
V D*#tM#S *lT V^Stf, P V D Sstt^-tt^IWPtKl^T CVD^>J%^ 

[0 0 10] 

fifi^> iCVDitt-jlCliy-^ («: Ta (OCgHg) g , Zr (OC 4 

h 9 ) ^omm&mit&w) z^timmxxzm^ ^vtf^zmK&vKfcz 
m&atixisv* *n&«tyi»<fe«>^, snim* muxaj&mwMifi&Mz.'Z 

*l& (C Chaneliere, J.L.Autran, R.A.B.Devine.and B. Ballade, Material Sc 
ience Engineering R. 22, 269 (1998) ; M.A. Cameron, S.M. Gerog 
e, Thin Solid Films 348 (1999) 90-98; #0l ft TDRAM/g 
Ta 2 0 5 3r>^S/*-^fi[«5j MlVol. 6 9 No. 9 2 0 0 0 
p p 1 0 6 7 - 1 0 7 3 ; Si flfi rD R AM^-Y/li/^COigiTBflcfi 

lg£<Z)/SM-ill®£#[6lJ *5ffl«iVol. 66 No. 11 1997 pp 
1210 — 1214 ; Kaupo KuKli , Mikko Ritala and Markku Leskela, J.Elec 
trochemical Society Vol. 142 No. 5 Mayl995 p p 1 6 7 0 - 

1 6 7 5 *mm) o 
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[0 0 11] 

a 

[0 0 12] 

*?) tfmtpiz&<<s%nz>. ^<Dmmtf&vM<&%o 

[0 0 13] 

©^M^*i^$tlTV>S (Byeong-Ok Cho, Randy Lao, Lin Sha, and Jane P.Ch 
ang, Journal of Vacuume Science ;<r>a t«cmv, » agy A 19 (6) , Nov/Dec 2 
001 pp 2 7 5 1-2 7 6 1 ; Benjanin Ghin-ming Lai, Nan-hui Kung, an 
d Ya-min Lee, Journal of Applied Physics Volme85 Number 8 15April 19 9 
9 pp4087-4090; Hiromitsu Kato, Tomohiro Nango, Takeshi Miya 
gawa, Takahiro Katagiri, Yoshimitsu Ohki, Kwang Soo Seol, and Makoto Tak 
iyama, 2001 Dry Process International Symposium Proceeding p p 1 7 5 — 
18 0; Garald Lucovsky, Hiro Niimi, Robert Jhonson, Joon Goo Hong, Robe 
rt Therrien and Bruce Rayner, SSDM 2 0 0 0 Abstracts pp232-23 

3&#$o o ^7x?^ntxB~4 o ovnm<DmfaumizTm,m*fto z\z 
#«rtgi?&y, tt^ z<Dumm^T°%&mizmmKi&m*&m?&z\ttf*sm 

^fe«)^MT*^o^^(D<£V^i|«W@©^^RltgT'^>.5 (±|B©Byeo 
ng-Ok Choe,0^&#m) = 
[0 0 14] 
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[0 0 1 5] 
[0 0 16] 
[0 0 17] 

[C h i .$ }. 

*»re©«^/X>f ^#»©J85S*^tt±flB»iMK:l£^< =fc©T*& y, J: »J » 
[0 0 19] 

o rf 9 X v <£ ]K v > £ & o * * J£ISB ic $ i± 3 & ffl v * S r £ T% 
[0 0 2 0] 

[0 0 2 1] 
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[0 0 2 2] 

^7X7, fpgn-f ;v (I CP) ECR^Xv&y^Xv4#1£&c 

[0 0 2 3] 

-SSiC, M^ilRF ^9X-7B«?ftJ|* lE9~ll/cm 3 . 
S#3~4 eVT'feS. Zini4«^M« ? fi<«^afl!*i c iSV^9X'T , Tf*y, 

CP^ , 9X'7^CfeV^T^ Igllil E 1 0~1 2/cm 3 i:Mt$5^ 

ai^ 3~4evti<, £j£-t^B&&vN btts^ic^f-rs - swat? e> 

[0 0 2 4] 

ECR^5XT%i^Ittl E 9~1 3/cm 3 £J!^fgaT*«|r# 
Bf|gT?S>-5^> «?fi«^2~7eVtll<, ^oi^Iillltt hi/- 

i«afs^^o<sm^ffifl!©^ , 9X , 7&^'r*ri:ttHit , T*»y ct 

ISCDByeong-Ok ChP>(D^:mS:#m) . Ife^ot, #|gl£&C;J3 tf£ «fe e> r#- 
[0 0 2 5] 
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[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1] 

[0 0 3 2] 
[0 0 3 3] 
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z^mvx^x&z^o 

[0 0 3 4] 
[0 0 3 5] 

(vapor deposition) -fu iZXlcS^, iEbfetWU ^fflS 

fcMfjciWRRSftfcv^ jfi^<z>rf?ti<z)M^ (*®swt> tes-fW) <z>j&frs>». ^ 

IB«»Kffl<o*IR4lfK^4*K:^K:lftffl-Hr«Tf**. 

[0 0 3 6] 

htt*IKtt®jftK4M) 

[0 0 3 7] 

±©^-Mft»|«M©*J8l«iKtt, i5§§«^ (High-k) -r^fc^m 

[0 0 3 8] 

v- Si0 2 , Si 3 N 4> Ta 2 O g , Zr0 2 , HfOg, AlgOg, La 2 Og, T 

i0 2 , Y 2 0 3 , BST (f^^l'J^A- Xhn>^t7A; (Ba, Sr) 
TiOg) ) , Pr 2 Og, Gd 2 Og, C e O 2 J: t>* d *l & <D fl3-#4b*»& 38 

«*t«5 1 jbukd^jWW e>tis. 

[0 0 3 9] 
[0 0 4 0] 

mzmzmmztite^. mmmmm\z-mKm^m doo oa-).^^ 
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mmmmmmv&myamzs i, c, o, f. n, H^fcafM^^stis 

[0 0 4 1 ] 

Si0 2 , SiOgF 2 , MSQ, HSQ, f7D> (aKU 5=- h U x*- 1/ 

» , a-C: FS<kt?3ne>©^<D^^e>^«tlS 1 JK-h©ftK^#W r 

[0 0 4 2] 

[0 04 3] 

[0 044] 

*»WJCfev>T#3BJC^M"HflB*^t*V-^fcbTa:, Ta (OC 2 

H 5 ) 5 , Zr (OC 4 H g ) 4 , Hf (OC 4 H g ) 4 ^##tf ktiS. 
[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

(Hit HI, Kr, Ar, H etfeiiXe) : 500~3000sccm 
> i ( J^b<}il 0 0 0~2 0 0 0 sccm, 
[0 0 4 8] 
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0 2 : 10~5 0 0 sccm, J: UK4 0~2 0 0 s c cm, 

[0 04 9]. 

MM : fS[2 51C~6 0 0*C, «fc *J#£ L < « 2 5 0—50 CC, 
[0 0 5 0] 

JBhTj : 3. 3~2 6 7Pa, <k U L < & 6 . 7~133Pa, 
[0 0 5 1] 

T-T^n^: 0. 7~4. 2W/CII1 2 , ±^*l<ttl. 4~4. 2W/ 
cm 2 . #JC^f*b<«l. 4~2. 8W/cm 2 
[0 0 5 2] 

[0 0 5 3] 

[0 0 5 4] 

m^Um : S^-M^ 3 e VJ«T, HlC^t U < It 2 e VJSTF 
[0 0 5 5] - 

:ffil<ttlE10/c m^i:, If«b<ttl E 1 1/cm 3 

[0 0 5 6] 
^7X7^I©^f-f : ± 1 0 % 
[0 0 5 7] 

[0 0 5 8] 

® r >t^Hm* h x v-r * n m zmm ^ t k. j: »j m^ms^is < 

1 1 ffiHE# 2003-3020348 



^ #2002-097 9. 2 1 ^ 

[0 0 5 9] 

**«3K:*n«, ^M^m («*tf, SfttftlR) &Jgjjfci-* Ltc 

jcftnfe^ wis* ©#3t & aafc-r s ^ &mMT-&& . 

[0 0 6 0] 
[0 0 6 1] 

[0 0 6 2]. 

(S IMS^SsldiyWJfe) :^1<»2 0%«T, <fc 

y#*b<ttl 5%JKT 
[0 0 6 3] 

[0 0 6 4] 

[0 0 6 5] 
(MOSfi#il©#Ift»tt) 
[0 0 6 6] 

[0 0 6 7] 

tc J: *l T ffi© J: 5 ic^jg^ffi & ^ * § M O S ¥ W#3£ Z K 

ICfcfc, (VLSIW^©«I JWIEKU /Jn«P^IE ¥ ^ 

P 6 2-6 3) JC««anfeJ:^ft«TO3!feMOSipW*3ft«:»*^T, 
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^^#2002—097921 

[0 0 6 8] 
[0 0 6 9] 
[0 0 7 0] 

[0 0 7 1] 

01 (a) £#HSbT> 3<Z>gfl (a) tCfeV\T#m##l 

2Mn3^/i)^ts. ^0^-hitt2tt, mi (b) iz^-tzoK. 

[0 0 7 2] 

XvS:Mv^Ti^riB^SS^®ic^Stlfc^/U n>^bJl (J^T rsi0 2 
Bi £V>e>) frk&SZl^ybW* bv% 0 CK&io&S i 0 2 £JBVNfc|g$lCfcj:, B 

[0 0 7 3] 
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0#2OO2-O97921 ^ 

*mAir § z. n iz <fc S^ft&ai r £ #«^mjfMg^lll©i?,;fr e. 
#3:Lv% 0 r©^U n^ft^ODftfryjc, S i &tt±lzW.m±&L 

[0 0 7 4] 
[0 0 7 5] 

mz, z.<D&o%:>f-hmmm:2. miz*<D±K?f-bmmi3tfmwLznfc. 

[0 0 7 6] 

3 o (D^m^-m^B-tmm m^,^m) -e&s. 

[0 0 7 7] 

®2}C^1"J:e)lC. £(D¥^§^^«3 0<D^#:&SC&, >?IAW (g|2 

) ^#^t--5fei?)o#i2i^3 i ^SHig^^T^y, r<z>^m^3 i (DmrnzMv 

ma&5iz, ^^/Mzm^omM^r $f=.&><D7°^X^#m=L— v V 3 2, 3 3 

^^^3 5, m*<z>tiummfcitft5tc.&><Di\im=L=- v h3 6, &j:t>*?x/\&cg 

[0 0 7 8] 

o 

[0 0 7 9] 



HJli# 2003-30 2 0 3 4 6 



^#2 0 0 2-0 9 7 9 2 1 ^ 

IL— »/ 32 ~3 6 tCD^T^x/NW (02) t^t'tS. 
[0 0 8 0] 

4 2#BBt82;tXTV^o 3tl&©n-^-r-A4 1 2 tt, 

[0 0 8 1] 

02 tf , ©^'^XV^Q ! arLnvy h 3 2> 3 3 £:bT&, 
[0 0 8 2] 

JglC S*ie>^9XT«aa=. y h 3 2fc<J:tfrL- <y h 3 3 fcfclcS/;/?' 
-..>>/ S3 2-^3 3©&filC— itfe»-S©i'V^f ^>^IC VD^LS^ 
[0 0 8 3] 

•75 x^t&mtf^m&m^ mx.&* mm=L-v h 3 2-es i o 2 i^mu 

y h 3 2£<fctF3 3T?M#UCS i O z JR^i:CVDJK©^«:fToT : fc^V^ 
l&Wtm&mUT* S i0 2 W^ffofct, glJSn.-*/ h 3 2fcJ:tf3 
#J {C C V D &3I £ ft O Z. H % T? g & . 
[0 0 8 4] 

[0 0 8 5] 

Ba3tty-htt»K2©^ttK:ffimWIB^^9X^3a|3.=.v h 3 2 (3 3) 

[0 0 8 6] 
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versus ltfaMRSft-cEU, r©Bipas5 i&m<**>K>. 

[0 0 8 7] 

K*y^*S*lfe^n?'h^l/'f>7>ff (Slot Plane Antenna) 6 0%^b 

3 © 3 b (D±mK.mm 2 nfc bmwi!HK**i» b 3 c & £.<&sa m . . 
#«iH6 3 c(DwmK&-%K— ww^Ksttstb, «wv>f^niiiia5 

[0 0 8 8] 

-r^^t), wM«*«ajj:y«jii&snsi«Mtft«*tt3 o'omhz 

JgUKDUHF^ l GHz^OT^f^nt^ttf, 3 0 0MHzJBUl2 5 0 0M 
HzJBTF©%©fc U dti6©lSM?R«*K:J: y»£3*x«:?9Xv£i*J3fSt:7 

[0 0 8 9] 

m«6 3 b (D±mKmn't%> £$Kmm&iKntt *>ftTisv\ z.ftK&vmmm 

[0 0 9 0] 
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o©is»k:h:si«*«5 s©— »«#*ttSftT;fcy, £©#M^f 5 3 ©fl&sgflafcJ; 

[0 0 9 1] 

(;* n y h ^ l/>f > T ^^©HWB) 
[0 0 9 2] 

>rt 6 0 CD-M?:^ti^¥Iit'S)S. 
[0 0 9 3] 

$t©*n >y h 6 0 a, 6 0 a, -tfHi&fWKlTgJSfcS ^ v%s - a * ^ 6 0 
^77^^ h© TTj .©■^Sr^'t-S i^te^M-V^.^nf b 6 0 a 

[0 0 9 4] 

i 

[0 0 9 5] 
[0 0 9 6] 

[0 0 9 7] 



ffi$E# 2 0 0 3-3 0 2 0 3 4 f 



#2 002 — 097921 



[0 0 9 8] 

#t3i^8 2<Z>T3!SIC&, #131^8 2f^<Z)^^S:^ , r-S^X#^8 5 tf&ffi 

TV>&„ ■ d *M^8 2 ft<D#Xlfi1tXW*M8 5#&SM!C3 

ft, ^S^8 2ft#mM©ffi;mc^£ftTV^ 0 
[0 0 9 9] 

#L3M8 2(Z>Tgfflc&, ?x/\W£itfi1-SiI£S£8 7#IBS£ft^ 

So 

[0 10 0] 

300® 5 legs b JHfe'i-- w-is k>x%..s y^/\W£m&*<DmBLtev^BM*,* y . j ;., 

^ICJ;^ ?XAWj«g#8 7_tlC*R*3ftTV*5 0 d<Z>^g^ 8 7 Kit. Hat 
[0 10 1] 

£<DJ|8tt£8 7ti, i&^lCJ&ET, «*Lfc9x/\W&IB«^£* J:3/&«*l 
iCfcoTV^. 

[0 10 2] 

<gg£8 7 (D^mOjSmm. 8 2M®lC&T7X;NW£ffiLAfti-<5£:#) 
CDHP^|J8 2 atf&ltf fettTisy, 3 0>ii§PaS8 2 atOBSMl*^- h^^9 8 
&H#±T:#falc#tt*S£fclc£yfT;bftS. B5tf», -?f — h/t;i/^"9 8 (DM 

ic£Mici£?x/\w&^irs»iT--A (a^i±-T) M^^t^y, mm 

7-A#(Wn»8 2 a S^UTMi8 2ftlCfflA*J Utiil^8 7±C9IA 

o 

1 8 2003-3020346 
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[0 10 3] 

TV>3„ Z.Ol/VV-'W F 8 8»^g£8 7 t^fAf 8 3 k. <Dm<D&m%: 
[0 10 4] 

K8 8tt, * ©_t«P A« 8 3©^ffiP83 a 

[0 10 5] 
[0 10 6] 

r 0 1 0 7] 

o 

[0 10 8] 

0 6&#MLT, £1% |&S©xe^9XAW^ffitC7-f-^/KKftlS;i 1 ( 

hi (a) ) &»}«-r.6. ^-Mft»i««:»«^*«r<iD«r«fe» (rca 

[0109] 

^CV^Tf^XT^aa-ny h 3 2 (0 2) ft®X£M5 0 ©flJSJCfRWfc^ 
- twOl^ (gl^-fr-r) &WlV>T, 1S7-A3 7, 3 8lCj;y, IWB2/Ua> 
3t«l ^IflC 7 -f-^/KKftJRl l«$tlfe7XAW$:iI^5 2 (H3) 

[0 110] 

— ^n««»«6 1 *»J«iLtfl. 80GHz (2 2 0 0W) 
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^#2 0 0 2-0 9 7 9 2 1 ^ 

[0111] 

^6 3 CKXmm^- Kjfr&HJ* 5 *- KC3ESI£*u RE**- K"eHft»»«# 
b^W >T>-r-^-6 OCD^n y b 6 0 a £ Wj&M&Zl* ^t5 4 ZMi&LXM- 

v b 6 0 afrk^cMt/TV^fctf), 3 © ^7 A^-^M il ^ 5 . 
[0 112] 

0 2 -eMH2 0 00 s ocm, 2OOs ccm0M; 

S: 1 3 3 P a ©ff ATtiAUt» 1 CD^ (jBUflSK©^) ZMMtZa. 
[0 113] 

z.<Dxm.x\*. mAZfrfcm&xxte^^x^w&^-v n 3 2 wtcT^^b 

©m^;^T®®ic^i-<fce)Jc, */y ©*®««iftfl:s*iTift-fbJR (s i o 

2 IR) 2 ^e>un©i^iS:ii}ii 0^?V\ 0. 8 

nmtf)ff2©>f- bSMfcK*fett#- bBWfcKJSTMMfcK (T*fiS i 0 2 ffil 
[0 114] 

3 8 (02) £3tA3i*, fIt5 2±©^XAW?:^^5. 3©i5^T-A 
3 7, 3 8li9x/MS^XT»Ia-»; b 3 2^&3t»J ffibfc^, H^^TS 
^5XY^Ia.x y b 3 3 ftOD^g&lCiz y bt*& (T.'rv'fZ) . 
tCfcU, bBMtfflUiKa.— v b3 3 -e©^$:i±i s lcaH^4 7 tc^l&t* 
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[0 115] 
[0 116] 

ICHigh-Kill2 2 (0 7 (b) ) ^^StlSo 
[0 117] 

igh-K CVD.^EJifta©l^}Ctt, ii«I^5 0mct, ? 
xASI>i)m«4 0 0TC > 6. 7Pa (5 0 0 mT o 

rr) <D^mr% mms omcjfxmAmfc£VTfr3yjf*£o 2 %^ 

V^tznfcH f (oc 4 H g ) 4 ^7i:, ^©^fb£ftfc#x£^ft3§fr 

&#)£-<r&##;0 h^fAtS. MX.iZT)l3yjfX*:?. 9 0 0 s c c m v O 
2 #X & 2 0 0 s c. c m, H f (OC 4 H g ) 4 ^ & \ 0 s c .« m *t 'J 7^ 
(N 2 ) HOOOsce m^A^. 
[0 118] 

ZKOT-f ^n|RS:»ffltl&K:J: U*fil/TXnv h^V-f>T>^6 0 
[0 119] 

rams (^Mft) T*&, t»ASnfe^tt^9XV-ffcb, Hf^05^ 

jvftmf&'znZa rcDHf j ?>07^A;i/*' ! 'fxAW±ffi±©s i o 2 n±t'SfS 

U ifcfS«r$gBW'£ S i 0 2 ^®iCHf 0 2 Wt5„ r CD J: e»lCbTBI 7 ( 
b) {C^~TJ:e)}C, tfx/\W±©T*fiBHtlJI (T*Si0 2 «). 2©£|®K:Hi 
gh-Kii!2 2««^a*l*. 
[0 12 0] 
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[0121] 
[0 12 2] 

#CfC, >?x;MIV±(DS i 0 2 l±*fcimS i OglllCH i g h-K CV 

Dmzj&m\sfcmmm±K>f-h^ffii 3 (©1 (a) > 

fe^m/NW^^tl^tl^^X^^n.-^ h 3 2££&3 3 f*I;fr £Jfc*j ffiU. ft 
M3 1 (02) ffittlC-fiBl y m b> bfr*«JCjfiII*fc£Ji&0 3 4 7p^JCJR^f 3 ( 

- MfcflsK*fc'W:y- hmmiKm±fcffife<Z>#- HSU 3 &7£^£ 0 
[0 12 3] 

[0 12 4] 

(iW^f^) ttt, S i H 4 *:«JBU 2 0-3 3 P a (15 0-2 
5 OmTo r r) (D&j], 5 7 0 — 6 3 01C©fi&&#T ,, e*t»*5. 
[0 12 5] 
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